
4560
75

35

35 27

35

27
30
15

55

35

23

20
55
35

29

30

15 27 45

35
46

6565 65

60

810
15

5

8

13

11

18

14

12

12

12

14
8
11

8
19

15 22

9 9
6

5
12

4

2

10

4956 9
15

11

15

5 10 3

14

6

4

21

15
20

15
3025

1015
43
25

3240 301724
44

12 15

5251
24

40145

1013

27
30

14

38

73
25

3040
45 20

10
20

47 3015 47

43
40
22
55

10

6022
45

70

60
75

60
40

36

47

20

25
26

45

15 15

10

27
23
45
44

21
22

242115
20

25
17 25 35

231715

18
19

13

2830
20

18

25
25

27

15

17

38

4440

33
23

5435

30

10
1513

24

15 19
18

5
20

5052
45
42

9 21

5
2010 12

5
28

12

2515
29
30

40
25

2825
15

10 8

15

16

2845
272815

35

35
43 25

102330
23

70
34

453545

60

11 15
5

87

31 35

5050
26

30

42
37

283130

11
3565

10
24

2726

3530
22
30

35
35 17

51101520

23

40 65
30

17

20 23

47

30

25 4440

3525
30
1520

10
10

16

30

20
25

25

35
25

2545

27
5570

30
1017
10
13

20
2215

25

21

28

5255
15
10
35

35
22

28

20

10

18

35
42

20

21

18
1032

45

28
22

23

48

3015

45
70

25

38

33

33

28

194428443517 35

25

15

2023

2029

10

10

20

32
11

2020

27

30
15

25
3015

1510

12
1215

20
12

5 1526
16

19
27

27 15
18
1721
1530

30 35 14

15
16

25

25

22
23
13

1037
20

27

32

22

19

303018

15

21
28

15

20203515

13

23

30

25

1013

13

11 10

25
1538 15

202215
29

18

22
1815

25

23

24
24

23
30

29

27 29
23

18 17 29
32

2720

362214
13
30

26
16

20
13

13 3023 38

23
21
18

23
23

30

20

20

26
25

20
4520

25

2326

2020 20

20

27
20

2733
29

27
27

261917

30

15
15

25

15
15

2

20

25

60

c

Qcb

Qbf Qpy

Qs/Qcb

Qb
Qb

Qs /Qt

Qb Qbc

Qs /Qt/Qcb
Qcb

Qt

Ql

Qcb
Qcb

Qt

Qs /Qcb

Qs /Qt/Qcb

Qt

Qbf

Qs /Qt/Qcb

Ql

Qcb

Qcb

Qcb

Qs /QcbQcb

Qbf

Qs /Qcb

Qcb

Qs /Qcb

Qs /QcpQs /Qcb

Qcb

Qcb

Qs /Qcb

Kud Kuc

Kud

Qpa

Qpy

Qpu
Qs /Qcb

Qs /Qcb

PKuf Kuf

Qpa

Kue

Qpo

Kue
Kue

Qpo

Kue

Kud

P

Kuc Kub

Qpa

Kua

Qpu

Qpo

Kud
Kuc

Khb

Qs /Qcb

T r
Qpo

Qs /Qcb

KueKue

Qs /Qcb

Kuc

Qs /Qcb

P

Qpy

Kue Kub
Kuc

Qcp

KueT s f
Kue

Kud

Kud

Kud
Qcb Kuc

Qcb

Qs /Qcb

Qpo

Kud
Kue

Qcb
Qpy

Qcp

Kub

Qcb

Qcb

Qb

Kue
Kue

Qpy

Qb

Kud
Kue Kub

Kud

Kuc
Kuc

Qpo

Kua Kub

Qpa

Qpo

Kha

Kue
Kua Kub

Qcp

Qcp
Kue KhbKuaKucKub Kud

Kuc
Kua

KudKud KudKua
KhbQpo

Qpo KudKue Kuc

Qb

Kua
Kud

Kub

Kuc
KubKud

Qpy

Kuc
Kud
Kuc

Qb
Kuc

Qpo
Kud

KucKud Kuc Kub

Qpy

Qpo

Kha
Khb

Khb

Kub

Qs /Qcb

Kua
Kub

Kua

Kua
Khb

T s f

Kua Kha

T s f

Khb

Kha
P

Ql
P Khb

Kha

Qb

KhaKha KhaQpo
KhbKha

Qcp

Kha

Qcp

P

Qs /Qcb

KhbKhaKhaKhb
Kha Khb

P

Qcp

Khb

Qpo

KhbKub Kua

Ql

Kuc

Qcp

Qs /Qb

Khb
KhaKud

Kuc

P

Kub

KhbKha P
KuaQpo P

Qpo
Kua

Kub

T s f

T vi
Kua

T vi

Qs /Qcb

Khb

Kha

Qcb

Khb
Kub

P

Qpa

T vi

Kha
P

P KudP

P

KucKha P
Kud

Kub Kha

Khb

KucKua

Qcb

Qpo
Kua

KhaKhb

Qs /Qb

Khb

Kha

Qpy

P

Khb
Kha

KudKuc

Qpo

Kub

Kha
Qb Qs /T vi

T vi

Kha P

KhbKua

Kha

Kub

P
Kub

Kua

KuaKuc

Qbc

KuaKudQb
Kuc

Khb KhaKua P

Kha

Kua
Kub

Khb
Kub KhaKuc

Kuc

Kud

Kuc PKub
Kua

KucKubKudKucKub Khb

Qs /Qcb

Kha
KhbKud

T vi

QpoKhb

Qs /Qcp

Qcp/Qb

Kuc

Khb

Kha
Km(?)

PKhb
KhbPKha

Qpu

T vi

Kua Qcp
KhbS

Kua
KhaQT c

T vi
Khb

KhaKhbKm(?)
Kha KhbKhbKhb

QcpKuaKub P QcpP
Khb

Kua

P SP
PP Khb

Qpo

P
KuaKm(?)

S
Kuc

Kuc

S
Qcp

P

Kud

Qcp

Qpu

Qpo
Kub

Kuc

Khb

KudS Kua
KucKub

Qcp

Kub Kuc

Khb

Kua
Qpo

P

Kub

Kha

KucKua Kud
Kuc

Kub

Qcp
Qpu

Khb

Khb
Kua

Kud Qpo
Qpo Kub
QpoP

P P Kuc
KhbKuc

Kub

P

T Ks

Qcp

P
Kha

Kha

Khb
Qcp

Kud

Kuc

Qc

QT c

T KIr
P

KudQpy

Qpy

Qs /Qcp

Kua
Kub

Khb

Qcp

Qpo

Kua

Kha
P

Qpu

PQcp
Qpo

Qpy
Qpy

Qpu

Qpo
QT c

S

Qc

KuaS QpoKua
Kuc

Khb

Qpo

Qpa/Qcb

QT c

T Ks
Kub

QpuQb
T KsT Ks

QT c

T Ks Qcp Qpo

P

P

Qcp
Khb

QT c

QpoT rp T Ks Qpo
Tar

QT c

P
S Qpo

QT c

Qpo

Kud
QT c

Qpo

Qcp

Qcp

Qpa/Qcb

Qpo

QT c

Qpa/Qcb

Qpy

QT c

QpoQpo
Qpo

Qcp

Qpu

QT c

Qpa

Qpo

QT c

Qc

T rp Qc
Qcp

T KsT rp
Qcp

Qpa/Qcb

Qcp

Tar

T rp

QcpQcp

Qcp Qc
Qpa/Qcb

Qpy

T rp Tar
Tar

Tar

Qpu

Tar

Qpa

Tar

Qcb

Qpa

QpaQcb
Qcb

Qpo

Qpy

Qpo
Qcp

Qpa

Qbc

Qb

300000

3518000

3518000

3519000

3519000

3520000

3520000

3521000

3521000

3522000

3522000

3523000

3523000

3524000

3524000

3525000

3525000

3526000

3526000

3527000

3527000

3528000

3528000

3529000

3529000

3530000

3530000

3531000

3531000

3532000

3532000

3533000

3533000

3534000

3534000

3535000

3535000

3536000

3536000

3537000

106°57'30"W

106°57'30"W

107°0'0"W

107°0'0"W

107°2'30"W

107°2'30"W

107°5'0"W

107°5'0"W

31°55'0"N 31°55'0"N

31°52'30"N 31°52'30"N

31°50'0"N 31°50'0"N

31°47'30"N 31°47'30"N

300000

301000

301000

302000

302000

303000

303000

304000

304000

305000

305000

306000

306000

307000

307000

308000

308000

309000

309000

310000

310000

311000

311000

312000

312000

313000

313000

314000

314000

35370001380000

1380000

1390000

1390000

1400000

1400000

1410000

1410000

1420000

1420000

290000
290000

300000
300000

310000
310000

320000
320000

330000
330000

340000
340000





























































NMBGMR Bulletin 113
Last Modified September 2020

Comments to Map Users

1 0 10.5 Mile

1 0 10.5 Kilom eter

Contour Inte rval 100 Fe e t
N ational G e od e tic V e rtical Datum 1929

1:24,000

1000 0 1000 2000 3000 4000 5000 6000 7000Feet

New Mexico Bureau of Geology and Mineral Resources
Bulletin 113

1994

DRAFT

Bas e  map from U .S . G e ological S urve y 1994
N orth Ame rican Datum of 1927 (N AD27)
P roje ction and  1,000-me te r grid : U nive rs al T rans ve rs e  M e rcator, Zone  13S , s hown in blue .
10,000-foot ticks : N e w M e xico Coord inate  S ys te m of 1983(Ce ntral zone ), s hown in re d .
Road s ................................................................................ U .S . Ce ns us  Bure au, 2015–2016
N ame s ..................................................................................................................G N IS , 2016
Hyd rography..................................................................N ational Hyd rography Datas e t, 2014
Contours .................................................................IFS AR 4.5 m Digital T e rrain Mod e l, 2008
W e tland s.........................................................FW S  N ational W e tland s Inve ntory 1977–2014

Quadrangle Location

Magne tic De clination
1994

10.5º  Eas t
At M ap Ce nte r

New Mexico

N ew Mexico Bureau of Geology and  Mineral Resour ces
N ew Mexico Tech
801 Leroy Place

Socor r o, N ew Mexico
87801-4796

[575] 835-5490

This and  other STATEMAP q uad rangles are availab le 
for free d ownload  in b oth PDF and  Ar cGIS for m ats at: 

http://geoinfo.nmt.edu

Digital layout and  cartography b y the N MBGMR Map Prod uction Group:
Phil L. Miller, Am y L. Dunn, and  Katherine J. Sauer

          

    

    

    

01.01.25

01.01.25

01.01.25

01.01.25

01.01.25

P
Mid d le  P e rmian

Kha
Khb
Kua
Kub
Kuc
Kud
Kue
Kuf
Km(?)

Lowe r Cre tace ous

T KIr
T KsLowe r T e rtiary and  U ppe r Cre tace ous

T rpO ligoce ne  and  U ppe r Eoce ne
T vi T ar Ta T r

O ligoce ne
T s fMioce ne

Lowe r P le is toce ne  U ppe r P lioce neLowe r P le is toce ne  U ppe r P lioce ne

Qb
QbcQcb

Qcp QT c

Qt
Qpo

QpuP le is toce ne P le is toce ne
Qbf Ql QsQsQpa Qpy QsQs

Qc

Holoce ne  and  U ppe r P le is toce ne
Holoce ne  and  U ppe r P le is toce ne

P ie d mont S lope Bas in Floor V olcanic Rocks

Corre lation of U nits
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Mountains and vicinity, Dona Ana County,
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by
 William R. Seager1 Greg H. Mack2

1Department of Geological Sciences, New
Mexico State University, Las Cruces, New

Mexico 88003

A geologic m ap d isplays infor m ation on the d istrib ution, nature, or ientation, and  age relationships of rock and
d eposits and  the oc cur rence of structural features. Geologic and  fault contacts are ir regular surfaces that for m
b ound ar ies b etween d ifferent types or ages of units. Data d epicted  on this geologic q uad rangle m ap m ay b e
b ased  on any of the following: reconnaissance field  geologic m apping, com pilation of pub lished  and
unpub lished  wor k, and  photogeologic interpretation. Locations of contacts are not surveyed , b ut are plotted  b y
interpretation of the position of a given contact onto a topographic b ase m ap; therefore, the accuracy of contact
locations d epend s on the scale of m apping and  the inter pretation of the geologist(s). Any enlar gem ent of this
m ap could  cause m isund erstand ing in the d etail of m apping and  m ay result in er r oneous inter pretations. Site-
specific cond itions should  b e verified  b y d etailed  sur face m apping or sub surface exploration. Topographic and
cultural changes m ay not b e shown d ue to recent d evelopm ent.

Cross sections are constructed  b ased  upon the inter pretations of the author m ad e from  geologic m apping, and
availab le geophysical, and  sub sur face (d r illhole) d ata. Cross sections should  b e used  as an aid  to und erstand ing
the general geologic fram ework of the m ap area, and  not b e the sole sour ce of infor m ation for use in locating or
d esigning wells, b uild ings, road s, or other m an-m ad e structures.

The N ew Mexico Bureau of Geology and  Mineral Resour ces created  the Open-file Geologic Map Series to
exped ite d issem ination of these geologic m aps and  m ap d ata to the pub lic as rapid ly as possib le while allowing
for m ap revision as geologists continued  to work in m ap areas. Each m ap sheet car r ies the original d ate of
pub lication b elow the m ap as well as the latest revision d ate in the upper right cor ner. In m ost cases, the
or iginal d ate of pub lication coincid es with the d ate of the m ap prod uct d elivered  to the N ational Cooperative
Geologic Mapping Program  (N CGMP) as part of N ew Mexico’s STATEMAP agreem ent. W hile m aps are
prod uced , m aintained , and  upd ated  in an Ar cGIS geod atab ase, at the tim e of the STATEMAP d eliverab le, each
m ap goes through cartographic pr od uction and  internal review pr ior to upload ing to the Internet. Even if
ad d itional upd ates are car r ied  out on the ArcGIS m ap d ata files, citations to these m aps should  reflect this
or iginal pub lication d ate and  the or iginal authors listed . The views and  conclusions contained  in these m ap
d ocum ents are those of the authors and  should  not b e interpreted  as necessarily rep resenting the official
policies, either expressed  or im plied , of the State of N ew Mexico, or the U.S. Gover nm ent.

Mapping of this  quad rangle  was fund e d  by a matching-fund s  grant from the  S T AT EMAP  program of the
N ational Coope rative  G e ologic Mapping Act (Fund  N umbe r: ___________), ad minis te re d  by the  U . S .
G e ological S urve y, and  by the  N e w M e xico Bure au of G e ology and  Mine ral Re s ource s , (Dr, N e lia W .
Dunbar,Director and State Geologist, Dr. J. Michae l T immons ,Assoc. Director for Mapping Programs).
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Description of Map Units
CMUMapUnitPolys
Symbol

<N ull>
01-01-00-00-00— He ad ing02— Holoc...
& U ppe r P le is toce ne — Holoce ne  &
U ppe r P le is toce ne — Epoch
01-01-01-00-00— U nit— U nd iff
Qpo/Qpy— U nd iffe re ntiate d  Qpo and
Qpy (Holoce ne -U ppe r
P le is toce ne )— U nd iffe re intate d  Qpo
and  Qpy
01-01-02-00-00— U nit— Younge r
P ie d — Younge r P ie d mont-S lope
De pos its  (Holoce ne -U ppe r
P le is toce ne )— U ncons olid ate d  s and ,
grave l, and  Icamy s e d ime nts  of
d rainage ways , which cros s  and  are
ins e t be low or bury old e r pie d mont
s urface s , and  of fans  cons tructe d  on
d is tal s lope s  at lowe r e nd  of s uch
d rainage ways ; thickne s s  to 5m (16.5 ft)

01-01-03-00-00— U nit— Eolian
S and — Eolian S and  (Holoce ne -U ppe r
P le is toce ne )— Dune s  and  Hummocks
of tan to pale -orange  quartz s and ,
which mantle  various  rock units ,
e s pe cially QCP, Qcb, and  Qb;
thickne s s  to 3 m (10 ft)
01-02-00-00-00— He ad ing02— P le is t...
01-02-01-00-00— U nit— Colluvium— ...
(Holoce ne -Lowe r P le is toce ne )— S lope
grave l of Holoce ne  to e alry P le is toce ne
age  on the  mid d le  s lope s  of Mt. Rile y-
Mt. Cox; locally ce me nte d  with
pe d oge nic carbonate
01-02-02-00-00— U nit— U nd iff
Qpo/Qcp— U nd iffe re ntiate d  Qpo and
Qcp (P lie s toce ne )— U nd iffe re ntiate d
Qpo and  Qcp
01-02-03-00-00— U nit— O ld
P ie d — O ld e r P ie d mont-S lope  De pos its
(P lie s toce ne )— Fan and  te rrace
d e pos its and  e ros lon-s urface  ve ne e rs
on pie d mont s lope s  grad e d  to clos e d -
bas in floors ; mos tly we akly
cons olid ate d  gra11e l and  s and y grave l
with thin s urficial and  burie d  horizons
of s oil-carbonate  and  clay
accumulation; thickne s s  to 10m {33ft)
01-02-04-00-00— U nit— S anta Fe ,
P ie d — S anta Fe  G roup, Camp Rice
Formation, P ie d mont-S lope  Facie s
(Lowe r P lie s toce ne )— W e akly to
mod e rate ly ce me nte d  bould e r to
cobble  fan d e pos its  and  e ros ion
s urface  ve ne e rs  in proximal fan
pos itions grad ing to gave lly s ilt and
loam on d is tal pie d mont s lope s .
S urlicial laye rs , as  much as  3 m (10ft)
thick, contain promine nt horizons  of
s oil carbonate  accumulation that form
re s is tant pe d oge nic calcre te  zone s  1-2
m (3-6 ft) thick: thickne s s  ge ne rally
le s s  thari 7 m (24 ft)
01-03-00-00-00— He ad ing02— Lowe r
P le is toce ne — Lowe r P le is toce ne  &
U ppe r P lioce ne — Epoch
01-03-01-00-00— U nit— S anta Fe ,
Fang— S anta Fe  G roup, Camp Rice
Formation, Fanglome rate  Facie s
(Lowe r P lie s toce ne -U ppe r
P lie ce ne )— U nit compris e s  Qcp as  we ll
as  und e rlying, mas s ive  calcite -
ce me nte d  fanglome rate ; old e s t be d s  in
this  unit may be  late  P lioce ne  in age .
As much as  15 m (50 ft) e xpos e d ;
probably cons id e rably thicke r locally
02-00-00-00-00— He ad ing01— Bas in
Floor— Bas in Floor— Bas in Floor
02-01-00-00-00— He ad ing02— Holoc...
& U ppe r P le is toce ne — Holoce ne  &
U ppe r P le is toce ne — Epoch
02-01-01-00-00—  U nit— Bas in-Floor
S e d ime nts — Bas in-Floor S e d ime nts
(Holoce ne -U ppe r P le is toce ne )— Mos tly
loam, s ilt, or clay, locally with thin
pe bble  zone s ; thickne s s  to 5 m (16.5 ft)

02-01-02-00-00— U nit— P laya-Lake
De pos its — P laya-Lake  De pos its
(Holoce ne -U ppe r P le is toce ne )— Mos tly
clay and  s ilt in s mall nonalkaline  lake s
or d e pre s s ions ; thickne s s  to 5 m (16.5
ft)
02-01-03-00-00— U nit— Eolian
S and — Eolian S and  (Holoce ne -U ppe r
P le is toce ne )— Dune s  and  Hummocks
of tan to pale -orange  quartz s and ,
which mantle  various  rock units ,
e s pe cially Qcp, Qcb, and  Qb; thickne s s
to 3 m (10 ft)
02-02-00-00-00— He ad ing02— Lowe r
P le is toce ne — Lowe r P le is toce ne  &
U ppe r P lioce ne — Epoch

02-02-01-00-00— U nit— S F,
Bas in— S anta Fe  G roup, Camp Rice
Formation, Bas in-Floor Facie s
(P le is toce ne -U ppe r P lioce ne )— Loam,
s ilt, clayand  s and  in bas in-floor
pos ition. S e d ime nts  re pre s e nt d e pos its
of alluvial flats , e phe me ral nonalkaline
lake s , e olian activity, and  pos s ible
fluvial d e pos ition in braid e d  channe ls  of
the  ance s tral Rio G rand e .
Cons tructional top of the s e  d e pos its  is
La M e s a s urface , s hown on the  map
with d iagonal line s . S urficial laye rs , as
much as 3 m (10 ft) thck be low La
M e s a s urface , have  multiple  horizons
of s oil-carbonate  accumulation, the
uppe rmos t of which forms  a promine nt
re s is tant pe d oge nic calcre te  zone  as
much as 1.5 m (5 ft) thick. Holoce ne
e olian s and  (Qs) d is continuous ly
mantle s  the  unit; e xpos e d  thickne s s
approximate ly 10 m.
02-03-00-00-00— He ad ing02— Mioce ...
02-03-01-00-00— U nit— S F,
Fan— S anta Fe  G roup, O ld e r
Fanglome rate  (Mioce ne )— Brown to
purplis h-brown conglome rate  and
conglome rate  s and s tone  d rive d  from
volcanic rocks , Cre tace ous  and
P e rmian rocks  of the  Eas t P ortrillo
Mountains , and  P re cambrian granite ;
locally s ilicifie d ; mod e rate ly d e forme d
by tilting and  faulting; thickne s s  at le as t
a fe w hund re d  me te rs  (800 ft)
02-04-00-00-00— He ad ing02— O ligo...
02-04-01-00-00— U nit— Rhyolite
Dike — Rhyolite  Dike  of Eas t P otrillo
Mountains  (O ligoce ne -U ppe r
Eoce ne )— Cre am, nonflow-band e d
rhyolite
02-04-02-00-00— U nit— Rubio P e ak
Formation— Rubio P e ak Formation
(O ligoce ne -U ppe r Eoce ne )— P urplis h-
gray, gre e nis h-gray, and  d ark-gray
porphryitic and e s ite  to latite  flows  and
inte rbe d d e d  bre ccia and  tufface ous
e piclas tic rocks; s ilice ous  tufface ous
s ilts tone  as  we ll as  lime s tone -pe bble
conglome rate  ne ar bas e  unit; thickne s s
at le as t a fe w hund re d  me te r (656 ft)

02-05-00-00-00— He ad ing02— O ligo...
and  U ppe r Eoce ne — O ligoce ne  and
U ppe r Eoce ne — Epoch
02-05-01-00-00— U nit— Int-Comp
V olc— Inte rme d iate -Compos ition
V olcanic and  V olcaniclas tic Rocks
(O ligoce ne )— G ray, purplis h to maroon-
gray latite , d acite , and  and e s ite  flows ,
intrus ive s , and  bre ccia; aphyric to
s lightly porphyritic; ve ry fine  graine d ;
unit probably als o includ e s
conglome rate , mud s tone , and
s and s tone  (d e rive d  from inte rme d iae -
compos ition volcanic rocks ) e xpos e d
on the  northe as t s id e  of hill 4474, 5 km
(3 mi) s outh-s outhwe s t of Mt. Cox;
thickne s s  at le as t 100 m (330 ft)

02-05-02-00-00— U nit— And
P orph— And e s ite  P orphyry of Mt. Rile y-
Mt. Cox (O ligoce ne )— P ale  gre e nis h-
gray and e s ite -rhyod acite ; s pars e
phe nocrys ts  of hornble nd e , biotite , and
plagioclas e ; ne arly s tructurle s s ; flow
band ing d e ve lope d  locally along
contacts  with wall rock. U nit is  probably
a volcanic d ome  or clus te r of d ome s .

02-05-03-00-00— U nit— And
Dike — And e s ite  Dike s  of Eas t P ortrillo
Mountains  (O ligoce ne )— G re e nis h-
gray, s pars e ly porphyritic d ike s
approximate ly 1 m (3 ft) wid e ; only a
fe w s mall outcrops  note d  as  we ll as  a
s ingle  0.5-km-long (0.3-mi-lonh) d ike

02-06-00-00-00— He ad ing02— Lowe r
T e rtiary — Lowe r T e rtiary and  U ppe r
Cre tace ous — P e riod
02-06-01-00-00— U nit— U C-LT  S e d i
Rocks — U ppe r Cre tace ous  and /or
Lowe r T e rtiary S e d ime ntary Rocks
(Lowe r T e rtiary-U ppe r
Cre tace ous )— G ray, purplis h-gray,
maroon, tan, brown, and  olive -brown
s and s tone , s hale , s ilts tone , and  pale -
re d  mud s tone  d e rive d  in part from
inte rme d iate -compos ition volcanic
rocks ; minor conglome rate  s and s tone
with lime s tone  (P ale ozoic-Cre tace ous )
clas ts ; outcrops wid e ly s catte re d  and
pootly e xpos e d  around  the  margins  of
the  Mt. Rile y-Mt. Cox intrus ion. U nit is
probably at le as t a fe w hund re d  me te rs
(700 ft) thick
02-06-02-00-00— U nit— Love  Ranch
Fm— Love  Ranch Formation (Lowe r
T e rtiary-U ppe r Cre tace ous )— U ppe r
unit of gray, re d d is h-gray lime s tone -
cobble  and  bould e r fanglome rate  with
inte rbe d d e d  re d  s hale  and  s ilts tone
and  tan to olive -brown s and s tone ;
clas ts  are  Lowe r Cre tace ous  and
P e rmian rocks  s imilar to thos e  of the
Eas t P ortrillo Mountains; grad e s
d ownward  into lowe r unit of re d
mud s tone . Each unit is  100 m (330 ft)
or more  thick; e xpos e d  at s outhwe s t
margin of Mt. Cox
02-07-00-00-00— He ad ing02— Lowe r
Cre tace ous — Lowe r
Cre tace ous — P e riod
02-07-01-00-00— U nit— Mojad o
Formation— Mojad o Formation (Lowe r
Cre tace ous )— G ray, partly s ilicifie d  (s),
cros s be d d e d  orthoquartzite ;
approximate ly 15 m (50 ft) e xpos e d

02-07-02-00-00— U nit— U -Bar Fm
S ilts tone — U -Bar Formation, U ppe r
S ilts tone  M e mbe r (Lowe r
Cre tace ous )— G ray and  tan-mottle d ,
mas s ive  to hummocky-laminate d ,
calcare ous  s ilts tone ; conformable
bas al contact; uppe r contact cove re d ;
e xpos e d  only in s outhe rn part of Eas t
P ortrillo Mountains ; thickne s s  at le as t
15 m (50 ft)
02-07-03-00-00— U nit— U -Bar Fm
Lime s tone — U -Bar Formation, Mas s ive
Lime s tone  M e mbe r (Lowe r
Cre tace ous )— Light-gray, mas s ive ,
re crys tallize d  lime s tone  with light
s tre aks  of calcite ; fe w re lict bivalve  and
gas tropod  s he lls ne ar bas e ;
conformable  uppe r and  lowe r contacts ;
e xpos e d  only in s outhe rn part of Eas t
P otrillo Mountains ; thickne s s  133 m
(435 ft)
02-07-04-00-00— U nit— U -Bar Fm S ilt-
Lime — U -Bar Formation, S ilts tone -
Lime s tone  M e mbe r (Lowe r
Cre tace ous )— Tan and  gray-mottle d ,
mas s ive  to horizontally or hummocky-
laminate d , bioturbate d  s ilts tone  and
ve ry fine  graine d  s and s tone ; bivalve
and  gas trope d  s he lls ; bivalve  and
gas tropod  packs tone s  incre as e  in
abund ance  upward ; conformable  uppe r
and  lowe r contacts ; thickne s s  81-90 m
(268-298 ft)

02-07-05-00-00— U nit— U -Bar Fm Rud
Lime — U -Bar Formation, Rud is tid
Lime s tone  M e mbe r (Lowe r
Cre tace ous )— G ray, le d ge -forming
lime s tone ; lowe r half is  mas s ive
rud is tid  bound s tone ; uppe r half is
me d ium-be d d e d  gas tropod  and  bivalve
was ke s tone ; conformable  contacts ;
thickne s s  6-13 m (20-45 ft)
02-07-06-00-00— U nit— U -Bar Fm
S and s tone — U -Bar Formation,
S and s tone  M e mbe r (Lowe r
Cre tace ous )— Inte rbe d d e d  (on a s cale
of 1-5 m [3-17 ft]), brown, le d ge -
forming, cros s be d d e d , granular to ve ry
coars e  graine d  s and s tone  and  granule -
pe bble  conglome rate  with bivalve
s he lls  and  gray, mas s ive  to horizontally
or hummocky-laminate d , bioturbate d
ve ry fine  and  fine -graine d  s and s tone
with bivalve  s he lls ; conformable
contacts ; thickne s s  from 25 m to 66 m
(85-110 ft) thinning s outhward .

02-07-07-00-00— U nit— U -Bar Fm L-
Lime — U -Bar Formation, Lowe r
Lime s tone  M e mbe r (Lowe r
Cre tace ous )— G ray, thick-be d d e d ,
oolitic grains tone  with s catte re d  large
bivalve  and  gas tropod  s he lls  in
northe rn part of range ; s ilty bivalve  and
gas tropod  grains tone  in s outhe rn part
of range ; conformable  contacts ;
thickne s s  from 13 to 33 m (45-110 ft),
thinning s outhward .
02-07-08-00-00— U nit— H-F Mottle d
S ilt— He ll-to-Finis h Formation, Mottle d
S ilts tone  M e mbe r (Lowe r
Cre tace ous )— Tan, gray-mottle d
calcare ous  s ilts tone  and  ve ry fine
graine d  s and s tone  with horizontal and
hummocky laminations and
bioturbation; pre d ominantly le d ge
forming with cove re d  inte rvals ; s ix 0.5-
m-thick (1.5-ft-thick) be d s  of s ilts tone -,
lime s tone -, and  che rt-pe bble
conglome rate  and  one  6-m-thiiv (19.5-
ft-thick) be d  of cros s be d d e d , granular,
coars e -graine d  s and s tone  with bivalve
and  gas tropod  s he lls ; conformable
contacts ; thickne s s  from 119 to 168 m
(400-550 ft), thinning s outhward

02-07-09-00-00— U nit— H-F
Conglom— He ll-to-Finis h Formation,
Conglome rate  M e mbe r (Lowe r
Cre tace ous )— G ray, mas s ive , grain-
s upporte d  cobble  and  bould e r
conglome rate  with me d ium-graine d
s and  matrix; clas ts  are  we ll-round e d
che rt and  lime s tone  d e rive d  from
und e rlying mid d le  P e rmian s e ction;
conformable  uppe r contact,
unconformable  lowe r contact;
thickne s s  from 1 to 40 m (3-133 ft)
02-08-00-00-00— He ad ing02— Mid d le
P e rmian— Mid d le  P e rmian— P e riod
02-08-01-00-00— U nit— Ye s o
Formation— Ye s -S an And re s  Formation
(Mid d le  P e rmian)— G ray, cre am, olive -
gray, and  rus ty-gray micrite , e chinoid
grains tone , and  d olomitic lime s tone  in
me d ium to mas s ive  be d s ; local
bivalve s , rugos e  corals , and  che rt;
s ilicifie d  or marbe lize d  locally (s);
thickne s s  at le as t s e ve ral hund re d
me te rs  (1000 ft)
03-00-00-00-00— He ad ing01— V olcanic
Rocks — V olcanic Rocks — V olcanic
Rocks
03-01-00-00-00— He ad ing02— Holoc...
& U ppe r
P le is toce ne — P le is toce ne — Epoch
03-01-0100-00— U nit— Air-Fall T uff,
Bre ccia— Air-Fall T uff and  Bre ccia of
P ortrillo Maar
(P le is toce ne )— Cros s be d d e d  juve nile
bas altic lapillo and  accre tionary lapilli
and  d is aggre gate d  s and  and  s ilt from
the  Camp Rice  Formation; angluar to
round e d  uppe r mantle  xe noliths  and
lowe r, mid d le , and  uppe r crus tal
xe noliths  includ e  lhe rzolite , granulite s ,
gne is s e s , conglome rate , lime s tone ,
and  volcanic rocks ; thickne s s  to 7 m
(23.5 ft)
03-01-02-00-00— U nit— Alkali-O livine
Bas alt— Alkaline -O livine  Bas alt (Lowe r
P le is toce ne )— Bas lat flows  (Qb);
thickne s s  at le as t 20 m (65 ft) Locally
03-01-03-00-00— U nit— Alkali-O livine
Bas alt— Alkaline -O livine  Bas alt (Lowe r
P le is toce ne )— Cind e r CO ne s  (Qbc);
thickne s s  at le as t 20 m (65 ft) locally

Data Frame  N ame : G e ological Cros s  S e ction X-X'

Data Frame  N ame : G e ological Cros s  S e ction Y-Y'

Data Frame  N ame : G e ological Cros s  S e ction A-A'

Data Frame  N ame : G e ological Cros s  S e ction B-B'

Data Frame  N ame : G e ological Cros s  S e ction C-C'

Data Frame  N ame : G e ological Cros s  S e ction D-D'

Data Frame  N ame : G e ological Cros s  S e ction E-E'

Data Frame  N ame : G e ological Cros s  S e ction F-F'

Data Frame  N ame : G e ological Cros s  S e ction G -G '

Data Frame  N ame : G e ological Cros s  S e ction H-H'

Data Frame  N ame : G e ological Cros s  S e ction I-I'

Data Frame  N ame : G e ological Cros s  S e ction I-I'

Data Frame  N ame : G e ological Cros s  S e ction J-J'

Data Frame  N ame : G e ological Cros s  S e ction K-K'

Data Frame  N ame : G e ological Cros s  S e ction L-L'

Explanation of Map Symbols
01.01.01 Contact—Id entity and  existence are certain.
Location is accurate.
01.01.02 Contact—Id entity or existence are q uestionab le.
Location is accurate.
01.01.03 Contact—Id entity and  existence are certain.
Location is appr oxim ate.
02.01.01 Fault (generic; vertical, sub vertical, or high-
angle; or unknown or unspecified  or ientation or sense
of slip)—Id entity and  existence are certain. Location is
accurate.
02.01.03 Fault (generic; vertical, sub vertical, or high-
angle; or unknown or unspecified  or ientation or sense
of slip)—Id entity and  existence are certain. Location is
appr oxim ate.
02.02.01 N or m al fault—Id entity and  existence are
certain. Location is accurate. Ball and  b ar on
d ownthr own b lock.
02.02.03 N or m al fault—Id entity and  existence are
certain. Location is appr oxim ate. Ball and  b ar on
d ownthr own b lock.
02.02.04 N or m al fault—Id entity or existence are
q uestionab le. Location is approxim ate. Ball and  b ar on
d ownthr own b lock.
02.02.07 N or m al fault—Id entity and  existence are
certain. Location is concealed . Ball and  b ar on
d ownthr own b lock.
02.02.08 N or m al fault—Id entity or existence are
q uestionab le. Location is concealed . Ball and  b ar on
d ownthr own b lock.
02.08.01 Thrust fault (1st option)—Id entity and
existence are certain. Location is accurate. Sawteeth on
upper (tectonically higher) plate.
02.08.03 Thrust fault (1st option)—Id entity and
existence are certain. Location is appr oxim ate. Sawteeth
on upper (tectonically higher) plate.
02.08.07 Thrust fault (1st option)—Id entity and
existence are certain. Location is concealed . Sawteeth on
upper (tectonically higher) plate.
31.08 Map neatline
02.11.09 Inclined  fault (2nd  option)—Showing d ip value
and  d irection.
06.01 Hor izontal b ed d ing

06.02 Inclined  b ed d ing—Showing strike and  d ip.

06.03 Vertical b ed d ing—Showing strike.

06.04 Overturned  b ed d ing— Showing strike and  d ip.
08.03.02 Inclined  m etam or phic or tectonic
foliation—Showing strike and  d ip.
01.01.01 Contact—Id entity and  existence are certain.
Location is accurate.
02.02.01 N or m al fault—Id entity and  existence are
certain. Location is accurate. Ball and  b ar on
d ownthr own b lock.
05.01.01 Anticline (1st option)—Id entity and  existence
are certain. Location is accurate.
05.01.03 Anticline (1st option)—Id entity and  existence
are certain. Location is appr oxim ate.
05.01.07 Anticline (1st option)—Id entity and  existence
are certain. Location is concealed .
05.03.17 Overturned  anticline (1st option)—Id entity and
existence are certain. Location is accurate. Bed s on one
lim b  are overturned ; ar r ows show d ip d irection of
lim b s.
05.05.01 Syncline (1st option)—Id entity and  existence
are certain. Location is accurate.
05.05.03 Syncline (1st option)—Id entity and  existence
are certain. Location is appr oxim ate.
05.05.07 Syncline (1st option)—Id entity and  existence
are certain. Location is concealed .
05.07.17 Overturned  syncline (1st option)—Id entity and
existence are certain. Location is accurate. Bed s on one
lim b  are overturned ; ar r ows show d ip d irection of
lim b s.
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